Autocatalytic subunit processing couples active site formation in the 20S proteasome to completion of assembly.
The eukaryotic 20S proteasome is responsible for the degradation of many cellular proteins, but how it is assembled and how its distinct active sites are formed are not understood. Like other proteasome subunits, the yeast Doa3 protein is synthesized in precursor form. We show that the N-terminal propeptide is required for Doa3 incorporation into the proteasome and, remarkably, that the propeptide functions in trans, suggesting it serves a chaperone-like function in proteasome biogenesis. Propeptide processing is not required for proteasome assembly but is needed for maturation of a specific subset of active sites. The likely nucleophile for these sites is provided by the N-terminal threonine of mature Doa3. Additional data indicate that precursor processing is autocatalytic and requires association of the two halves of the proteasome particle, thereby preventing formation of proteolytic sites until the central hydrolytic chamber has been sealed off from the rest of the cell.